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By Howard C . Brooks 

INTRODUCTION 

This map i i designed to rep loce on ou t -o f -p r i n t publ icat ion prepared by Francis Frederick {1 943). Revision 
of the Frederick invenlory is based on f ie ld investigations by Brooks (1963: out of print) and subsequent data in 
files of the Oregon Department of Geology ond Minero l Industries. Some deposits may hove been overlooked in 
compi l i r^ the present mop; I f so, the Department wou ld oppreciate receiv ing information about them ond also 
about any discoveries ihot moy be made in the fu ture . 

The fol lowing text summarizes br ie f ly the sal ieni geologic features of the pr inc ipa l quicks i lver -beor ing 
areas ond the larger mines i n O r e g o n . Persons interested in more specif ic information ore referred to the opp ro -
priote publications mentioned in the text ond l isted in the bibl logrophy. 

ECONOMICS OF THE QUICKSILVER INDUSTRY 

Quicksi lver , olso known os mercury, is a si lvery whi te metal that is l iqu id at ord inory temperatures. Its 

unique combination of pJiysicol and chemlcol properties mokes it useful in the monufocture of o mul t i tude of indus

t r i a l , chetnicalr and m i l i t a ry products. For mony of its uses there are no substitutes. Thus, w h i l e i t ranks only 

lenlh in quantity in wor ld output of nonferrous metols, the importance of mercury to our nat ional we l fore is 

enormous. 

World production 

During 1960-1970 annual wor ld output of quicksi lver averaged obout 250,000 flasks; Un i ted Stoles onnuol 
consumption overaged 71 , 000 f losks, whereas product ion overoged 24,800 flasks, or about 29 percent of consump
t ion, Spain ond I ta ly dominate wor ld production and usually ore oble to control the morkel pr ice of quicksHver. 
Becouse wor ld sources of qu icks i l ver are concentroted in o few oreos, imbolances of ten occur in supply ond demand. 
Consequenlly quicksilver prices tend lo f luctuote ropid ly ond ore fo l lowed closely by o corresponding increase or 
decrease in domestic product ion . For this reason, quicksi lver mining in the United States is considered o h igh ly 
unstable industry. 

M i l i to ry iridustry demands dur ing both wor ld wars coused greal increases in mercury prices ond product ion. 
When these hosti l i t ies ended, rap id l y occumulot ing stocks resulted in mojor pr ice and product ion slumps. Domes
tic production dropped from 5 1 , 929 flosks in 1943 to 4 ,535 flosks in 1950. More recent highs ond lows in onnual 
production were 38,067 flasks in 1958, 14, 142 io 1964, ond 29,360 in 1969. Extremes in onnuol pr ice overages 
were S81 per flosk in 1950, S290 in 1955, S189 in 1963 and $570 in 1965. The monthly pr ice averoge for June 
1971 was S266 per f losk. The unprecedented high prices during the mid-1960's were due lo o supply-demond 
pinch resulting from long-depressed pr ices. The generol price decl ine which began in 1970 is due in part to the 
recognil ion thoi some uses of mercury ore domoging to the environmenl. 

Wide price ond product ion f luctuat ions have chorocter ized the mercury market for more ihon f i f ty years and 
there is l i t t le evidence to ind ica te thot the condit ions w i l l change great ly in the neor fu tu re . O n the other hand, 
demand for mercury both in the Un i ted States and In the v/orld con be expected ta cont inue to increose {Bailey 
and Smith, 1 964), Production costs in Spain and I ta ly are olso increasing and mercury prices should continue to 
rise to higher levels of f l u c t u a t i o n . Therefore, domestic producers should continue to mainta in their normal shore 
of the market. 
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Oregon production 

Oregon mines have produced about 108,000 flasks of quicks i lver , or roughly 3 percent of total Uni ted States 
output through 1970, O f this amount, nearly 105, 000 flasks have been produced since 1 927. Oregon output has 

closely followed the cycles of United States production. The annual output for 1927 through 1945 averaged 4,265 
flasks, with o peak of more than 9,000 flasks from 20 mines in both 1940 end 1941 . World oversupplies fo l lowing 
World War II resulted in closure of nearly al l domestic mercury mines; Oregon's production in 1950 was seven 
flasks. High prices brought about by the Koreon conf l ic t rev i ta l ized the industi-y, and 3,993 flasks were produced 
from eight mines in 1957, Thereafter, output dwindled to four flasks in 1963, Oregon's response to the most 
recent price escalation, which began in late 1963, was a totol output of 4,071 flosks during 1964-1968, mostly 
from old mines. Production since 1968 has been from l imited operation of small mines and prospects. 

Over 90 percent of Oregon's production was contributed by f ive mines: Bonanza in Douglas County; Black 
Butte in Lone County; Horse Heaven in Jefferson County; and Bretz and Opal i te in southern Malheur County, The 
Bonanza was the largest producer, wi th on output of about 39 ,540 flasks. Y ie ld from the other four ranged from 
12,000 to 18,500 flasks each. No other mine produced more than a thousand flasks. 

OCCURRENCE OF QUICKSILVER 

Mineralogy and origin 

The principal mercury ore mineral is the red sulf ide, cinnabar (HgS). Nat ive mercury and, more rarely, 
metacinnabar, schwatzi te, l ivingstonite (? ), and chloride and oxychloride of mercury, hove been found in some 
deposits in Oregon. The iron sulfides, pyrite or marcasite, are common gongue minerals though rarely abundant. 
Sulfides of other metals are scarce. Calc i te and chalcedony are usually present; more rarely opal or f ine-grained 
quartz are found in the deposits. 

Mercury deposits ore found chief ly in regions of Tertiary and Quaternary orogeny and volconism. The mer
cury minerals were deposited from mineralized hot waters, v/hich probably were genetically related to certain 
phases of the magmatic act iv i ty responsible for the volcanism. The hoi solutions rose along faults and other zones 
of broken rock and the mercury minerals were deposited in fractures and voids and in places replaced the 
host rocks as the solutions cooled or otherwise changed in character on nearing the surface. Near many deposits 
the rocks have been greatly altered in composition and appearance by the ore-forming solutions. C lay , s i l i ca , 
and carbonate minerals are the principal products of the a l te ra t ion . Mercury ore bodies probably formed nearer 
the surfoce and at lower temperatures than the ores of most other metals deposited from hydrothermal solutions, 
and few deposits extend to depths greater than a thousand feet . 

Prospecting guides 

Cinnabar has a high specific gravity and is resistant to chemical decomposition. It therefore tends to con
centrate in al luvium along streams and slopes during the weathering of the host rock. Most quicksilver deposits 
were discovered by prospectors using a gold pon to trace cinnabar f loat to its source. More refined tests depend 
on systematic sampling of soils and stream sediments in a mineral ized area. The samples are then subjected to 
chemical tests which are capable of detecting extremely small quantit ies of mercury. 

The best places to prospect for new quicksilver deposits ore in areas that have a history of signif icant pro
duction. Knowledge of the geologic environment of important deposits is invaluable in the search for favorable 
lithologic and structural conditions, and the experienced quicksi lver prospector has learned to recognize the types 
of rock alteration that ore associated wi th quicksilver deposits. Each type of rock commonly exhibits a character
istic kind of a l tera t ion. Porous rocks that were or iginal ly high in s i l i ca , such as rhyol i t ic tuffs and tuffaceous 
sediments, commonly are s i l i c i f ied . The maximum effect of this type of alterat ion is the formation of masses of 
chalcedony and opal hundreds of feet across. Less silicious rocks, including andesite flows, tuffs and breccias, 
typicol ly are more r ich i n c l a y and carbonate minerals than in s i l i ca . 

Distribution of Oregon deposits 

More than 99 percent of the quicksilver produced in Oregon has come from deposits in rocks of Tertiary age. 
The host rocks include volconic f lows, volcaniclastic breccias and conglomerates, volcanic plugs, tuffs, tuffaceous 
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lokebeds, ond marine ond nonmarine sandstones. The volcanic rocks are predominontly of andes i t ic to r h y o l i t i c 

composit ion. Al though o few mercury deposits occur in basoltic rocks along the western edge of the Cascode 

Range, the ploteou-forming bosolts that cover so much of the state east of the Cascodes are remorkobly 

unminerol ized. Numerous small mercury occurrences hove been found in pre-Tert iory rocks , in both the Klamath 

Mountains ond the Blue Mounta ins , but few hove been product ive. 

Quicksi lver deposits ore concent ro ted in the southwestern, cen t ro l , and southeastern ports of O r e g o n . O n l y 

a few occurrences are known in northwestern and northeostern Oregon. In the fo l l ow ing discussion the deposits 

ore grouped by counties occord ing to the mojor subdivisions of (he stote: I ) southwestern, 2) cen t ra l , 3) southeast

ern, ond 4) northwestern ond northeostern combined. O n l y the more important distr icts and mines shown on the 

loca l i t y mop ore described below . 

SOUTHWESTERN O R E G O N 

In southwestern Oregon most of the mercury deposits l ie close to the boundary between (he Cascade Ronge 
to the east ond the Coast Ronge a n d K lamo thMoun to ins to the west. Host rocks include the th i ck series of upper 
Eocene to lower Miocene pyroclosi ics ond lavas of the Western Cascades, earl ier Eocene morine sediments of the 
Coast Range ond pre-Tert iory metamorphic ond igneous rocks of the Klamath Mounto ins. The Bononzo and Block 
Butte mines ol the northern end of this bel t occount for more fhon hal f of the state's toto l mercury p roduc t ion . 

Lone County *" 

Block Bulle mine: The Black Butte deposi t , obout 17 miles south of Cot loge G r o v e , is in andesi t ic lavas, 
breccias, and tuffs of the Calapooya (or Fisher) Formation of late Eocene ond O l i gocene age (Wells ond Waters , 
1934; Waters, 1945). The p r i nc ipa l ore zone lies a long o normal fault whose surface expression coinc ides w i t h 
the crest of Block Butte. The d ip o f the foul t overages about SB" . Subordinate faults are d is l r i bu led through o 
wide zone both above and below the main f a u l t , and the intervening rocks ore extensively b recc io ted and a l t e red . 
Vein lets of quof lz and corbonote m inera ls , t h i ck l y massed in the fault zone, ore more resistant lo erosion than the 
enclosing rocks and are responsible for the topographic development of the Butte . Cinnabar occurs os i r regular 
vein lets and dissemiruitions scattered through most of the broken and al tered r o c k . The grade of ore is highest in 
mater ial that was s i l i c i f i ed ond b recc io ted prior lo the introduct ion of c innobor. The Block Butte, mine is d e v e l 
oped by adi ls distr ibuted over a v e r t i c a l in te rva l o f about l , 3 0 0 f e e f . The pr inc ipo l ore shoot has b c a n w a r k e d 
from surface outcrops to the 1 , 100-ad i t l e v e l , o ve r l i co l distance of about 850 fee t , in 1967 - 1968 ore was 
mined on the 1,250-odit level . The overoge ore recovery has been about 32 pounds of mercury per t on . 

Douglas County 

Elkhead mine: A t the Elkheod mine in Douglos County , a few miles southwest of Block But te, cinnabar 
occurs in o shear zone along o steeply d ipp ing contoct between bosolt ond over ly ing sondstones and stioles of the 
Umpqua Formation of Eocene o g e . L imi ted open-p i t operations at this mine occounted for most o f Oregon 's smoM 
quicksi lver production in 1969-1970. 

Bononzo distr ic t : The qu icks i l ve r deposits in the Bonanza distr ict ore in a sequence of morine sondstone, 
congtannerate, and shole of the Umpquo Format ion. The ore bodies occur in f ractured ond intensely al tered t u f f a 
ceous sandstone. D i f ferent ia l movement dur ing the forrrvit ian of an an t i c l i ne developed fractures in the sandstone 
which were loter mineral ized (Brown and Waters, 1951). A t the Bononzo mine the ore bodies were formed a long 
bedding-plone shear zones close beneath o loyer of re lo t i ve l y impervious shole, wh ich may hove o ided in l a c o t -
iz ing the minerol iz ing solut ions. A t (he Nonpare i l mine the sheor zone cuts tuffoceous sandstone s t ra l lg roph ica l l y 
lower in the section, and the ore bodies were l oca l i zed by cross faul ts . 

The Overage d ip of (he m ine ro l i zed shear zone at Ihe Bononzo mine is obout 4 5 " . Subordinate faults of 
diverse trend served to spread the solut ions throughout the zone of f racture. The ore bodies consist almost ent i re ly 
of sheared and o rg i l l i zed sandstone w h i c h is ve ined and impregnated w i t h c o l c l t e , s ider i te , q u a r t z , ond c innobor , 
A l i t t l e metocinnoborite and na t i ve mercury also are present. The ore zone in the upper leve ls o f the mine was 
obout 600 feet lor^g and as much os 60 feet t h i c k . It narrowed considerobly below the 370 - foo t l eve l and l o c a l l y 
v.-c: net of ~.ir.ir.y w i d i l i . O re hu i been mined ro o d ip depth of i,'i50 feet . The mine closed in 196) ond the lower 
levels ore f looded. 

T i l le r d ist f ic i : The deposits northeast of T i l le r are in pyroclostics and lavas of the Western Cascodes v o l 
canic series. A f ew flasks of qu i cks i l ve r have been produced at the Bueno Visto and Moud S . mines, vvhere c i n 
nobor ond pyr i te are associated w i t h c a l c i t e and chalcedony veinlets in foult zones r ich in c l a y ond carborKite 
minerals. The foult zone at the Bueno Vis to mine is 5 to 17 feet w i d e . Other prospects in the T i l le r d is t r ic t 
explore small fault and sheor zones con ta in ing c a l c i t e , chalcedony, and a l i t t l e cinnabar o long f ractures. 

The small quicksi lver deposits in the Upper Cow Creek droinoge south o f Drew ore in metamorphic rocks o f 
the Triassic Applegate Group . The Red Cloud mine produced 63 flasks from sheor zones o l ong a fau l t i n a m p h i b -
o l i l e and quortz-mica schis i . The shear zones, 4 or 5 feet in average w i d t h , consist la rge ly o f l i m o n i l i z e d c loy 
gouge and sheared rocks con to in ing stringers ond*snxil l bunches of c a l c i t e , o l i t t l e quar t z , p y r i t e , and c in rwbar . 

Jockson County 

Troi l d istr ict : Most of the deposits o long the Rogue River eost of Trai l and in the Brownsboro ond Shole C i t y 

aieas to the south ore in gent ly d i pp i ng vo lcon ic rocks of the Western Cascades. No records of product ion are 

avo i l ob le . In most of the deposits c in rwbor is concent ro ted in veinlets of ca lc i te and cha lcedony f i l l i n g fractures 

in a l tered lavas and tuf fs . Less thon one m i le north and west o f Shale C i l y cinnobor occurs in scattered masses o f 

opol i te der ived from the s i l i c ic o l l e r o t i o n of pyroc last ic rocks. 

Meadows distr ict : In the Meadows d i s t r i c t , about 10 miles west of T r o i l , the deposits l i e w i t h i n a brood 
zone of minor normal faults on both sides of o fau l ted contoct between metamorphic rocks of Ihe Applegate 
Group ond upper Eocene cont inenta l sediments. The d is t r ic t has produced about 950 flosks of mercury. Nea r l y 
three-quorlers of i l was obta ined f rom the Rainier ve in a t the War Eogle mine, where c innobor and pyr i te f i l l f r a c 
tures in a breccioted quartz ve in 3 to 10 feet w ide in sheared amph ibo l i l e . A t the Mounto in K ing mine more thon 
95 flasks were produced from srrxjlt o re bodies in crushed and o l tered amphibol i te and mica schist a long two w e l l -
defined shear zones that ronge up to 10 feet in w i d t h . In the Eocene rocks quicks i lver hos been produced from 
deposits o long foults in orkosic sandstone ot the Cinnabar Mounto in m ine , on the Chisholm c l a ims , and in f r ac 
tured cool seams in the Wor Eagle m i n e . A t the Dove Force and Polomor prospects cinnobor occurs in a l te red d i a -
bose d ikes. 

Upper Applegate d is t r ic t : The deposits in the Upper Applegote droinoge south of M e d f o r d ore in p r e -
Tertiory metamorphic and intrusive r o c k s , Mony occurrences hove been prospected but none has produced more 
thon o few flasks of qu icks i l ve r . T y p i c a l l y the deposits occur in sfTKill irregulor foul t ond shear zones that l oco l l y 
contain gouge seams and smoll concent ro i ions of ca l c i t e and quar tz . Cinnobor is observed os. c rys ta l l ine agg re 
gates in the co lc i le and quartz a n d os ve in le t s , f racture cool ings, ond disseminations In ihe gouge and adjacent 
fractured wol t rocks. Commonly, there Is olso w ide d is t r ibu t ion of sriwll amounts of cinruibor o l ong jo ints , schist
ose part ings, bedding planes, and other minor f roctures, most of wh ich are re la ted to the Intense regionol de fo r 
mation of the host rocks. Pervosive f rac tur ing of the host rocks probably permit ted w i d e dispersol o f the 
minera l iz ing solutions and moy thus occoun t for the lorge number of small deposits. 

Josephine and Curry Counties 

The several l i t t l e -deve loped qu icks i l ve r prospects in Josephine and Curry Counties occu r c h i e f l y In Jurassic 
ond Cretaceous volconic ond sedimentary rocks , Cinnobor is associated v/Ith per idot i te and serpent ine in the Red 
Plots oreo in Curry County and Is f i n e l y dispersed a long jo in t fissures in p ropy l i i i zed d io r i te in the Diamond Creek 
placers in extreme southwestern Cur ry Coun ty . 
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CENTRAL OREGON 

Most of the quicksilver deposits in central Oregon lie in Jefferson and Crook Counties wi th in 35 miles of 
Prineville. The region is underlain chief ly by thick accumulations of lavas, pyroclastics, and water - ld id tu f fa
ceous sediments that range from late Eocene to Pleistocene in age. Intrusive plugs and dikes ore loca l ly abundant. 
Most of the quicksilver deposits ore in rocks of the Clarno Formation of lote-Eocene-to-eorly Ol igocene age. 
Many ore closely associated with post-Clorno intrusive bodies. The volcanic and intrusive rocks in the qu ick
silver-bearing areas ore predominantly andesitic but basalts and rhyolites also are common. The plugs vary con
siderably in resistance to erosion. Many stand in bold rel ief as semi-cone-shaped peaks. Some of those that are 

associated with quicksilver deposits ore less conspicuous due to the softening effect of hydrothermal a l tera t ion. 
Intrusives or parts of intrusives that ore poorly exposed ore bel ieved to be especially suitable areas in which to 
prospect for new ore bodies, 

Jefferson County 

Horse Heaven distr ict : The Horse Heaven mine in eastern Jefferson County has been by for the most produc
tive quicksilver mine in central Oregon and is the third largest producer in the state. The ore bodies occur in and 
along the edge o f a biot i t .e-rhyol i te plug and subsidiary proU'us'ions (Waters and others, 1951). As the plug rose, 
the overlying Clarno and post-Clarno rocks were domed, and both the rhyol i te and the wal l rocks were extensively 
fractured. These zones of broken rock were later altered and mineral ized. Much of the ore lay beneath an 
ancient clay soil horizon which developed at the surface of the Clarno Formation. This horizon is now buried 
beneath younger rock but in many places is in contact w i th the southwestward-pitching margin of the p lug . The 
ore zone is about 1̂ 300 feet long. Li t t le ore was.found at depths greater than 400 feet, despite extensive deeper 
exploration, even though there was no apparent change in the character of the host rocks or in the structure. The 
mine was closed in 1958. Total production was 17,216 flasks from 1 28, 216 tons of ore. The principal mine work
ings are completely caved. 

At the Axehandle mine, about 1 0 miles west of the Horse Heaven mine, cinnobor mineral ization was assoc
iated with the intrusion of on andesite plug which forms the core of Axehandle Butte, Ore was local ized chief ly 
along shear zones in adjocent older andesite f lows. 

Crook County 

Ochoco district: East of Prinevi l le o broad zone of f au l t i ng , shearing, and hydrothermal al terat ion extend
ing N . 50° E. along Ochoco Creek for about 6 miles includes the Byram-Oscar, Staley, Champion, and Taylor 
Ranch mines. About 6 miles to the southeast a similar zone extends- N . 60° E. along Johnson Creek for about 4 
miles, including the Mother Lode, Ami ty , Number One, and Blue Ridge mines. Col lect ive ly these 8 small mines 
have produced about 2200 flasks of qu icks i lver . Rocks in the mineral ized areas typ ica l ly are cut by several sys
tems of small foults and fractures which may represent different stages in the regional deformation of the Clarno 
Formation in this area. N o faults are known to be continuous for more than a few hundred feet . Ore minera l i za
tion generally is associated with faults str iking about N . 60° E. Ore bodies tended to local ize at intersections 
with younger fracture systems and in places, particularly at the Mother Lode mine, cross faults were the principal 
site of ore deposition. Post mineral faults local ly complicate the structure of the ore bodies. 

The ore consists mainly of soft, c lay - r i ch fault gouge i rregular ly impregnated with small amounts of ca lc i te 
Qnd chalcedony. Locally the wal l rocks ore partly s i l i c i f i ed . Pyrite .is widespread but not abundant. Gi lson i te(?) 
is a very minor constituent loca l ly . Cinnabar forms thin seams, fracture coatings, and minute crystal aggregates. 
It commonly f i l ls fractures in calc i te or chalcedony veinlets. Some of the gouge zones exceed 20 feet in width 
but most average less than 5 feet. Characterist ical ly the mined ore bodies were small pods, lenses, and nearly 
vertical shoots a few tens of feet in longest dimerision. 

The Strickland Butte and Barnes Butte prospects are along faults cutting Clarno tuffs and lake beds adjacent 
to rhyolitic plug's. 

Maury Mountain distr ict: The adjo in ing Maury Mountain and Towner mines in southern Crook County have 
produced about 800 flasks from small ore bodies in Clarno tuffs near a basaltic andesite p lug. Minera l izat ion is 
associated with an arcuate zone of small irregular faults bordering the northern, eastern, and southwestern margins 
of the plug. The fractured tuffs have been mi ld ly s i l ic i f ied and corbonatized and, being thus more resistont, the 
fault zone is marked by low ridges bordering the plug . Cinnobor, generally associated with a l i t t le chalcedony, 
calc i te, and pyr i te, was deposited local ly as pods and lenses along the faults, part icular ly at points where faults 
converge, intersect, or change abruptly in a t t i tude. Ore produced has averaged about 12 percent quicks i lver . 
From one of the ore bodies 5,000 pounds of mercury was recovered from 26,000 pounds of ore. 
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Beor Creek district: South of Pr inevi l le Reservoir In Ihe Beot Creek drainage cinnobor Is ossoclcted w i lh 
altered (oolt zones in Clarno lavas and tuf fs . From the Plainer mine, the lorges! producer, 24 flasks were recov
ered from several small cinnobor occurrences along a prominent s i l i c i f ied fault zone that Is Iroceoble lot more 
than o mi le. 

SOUTHEASTERN OREGON 

Molheui County 

Opol i te dislrict: In southeastern Oregon the principal mercury mines ore the Bretz ond Opa l i t e in the O p a l 
ite district in Malheur County. In the some dis t r ic t , ocross the Nevoda l ine, is the Cordero mine, which for mony 
years wos one of the Notion's leading producers. The deposits ore in altered tuff and tuffaceous lokebeds of 
Miocene oge. In places adjacent to faults the tuffs and lokebeds have been s i l i c i f ied to opo l i te , a l ight -co lored 
rock consisting of o mixture of cha lcedony, quor tz , ond opal . The Opol i te mine ore body occurs in o f lat moss of 
opal i te obout 1,200 feel long, BOO feet w i d e , and more thon 100 feet in maximum thickness. Yates (1 942) inferred 
thot the sil ica was deposited largely as o p o l , wh ich converted to chalcedony ond f ine-grained quar tz . Paris of the 
si l icious moss were froctured extensively as o lesul l of slirinkoge brought about by dehydration of the o p a l . During 
a late stoge In the process, f inely d i v ided cinnabar occompanied by si l ica f i l led froctures In the chalcedony. A l 
the Bretz mine, several small but re lo t i ve l y h igh-grode ore bodies occur along faults in lokebeds and tuf fs. Lorgc 
and smoll mosses of opalite ore closely associated w i th Ihe ore bodies but contain l i t t l e or no cinnabor. Since the 
quicksilver solutions ore believed to hove fo l lowed the some channels as the s l l ic i fy ing solut ioru, i t seems probable 
thot fracturing similar to that at the O p o l i t e deposit did not exist or that earth movements were insuf l ic ient lo hold 
them open during the lime cinnabor was being deposited. Consequently the mineral iz ing solutions were diverted 
into adjocent unsl l ic i f ied rocks. The Bretz ore bodies hove been mined by open p i t ; the Opo l i t e ore bodies were 
mined by the glory-hole method. Ore has not been found at eiltter mine below a depth of about 100 feet , ot though 
at the nearby Cordero deposit the depth of mining exceeds 800 feet. Deep dr i l l ing at the Opo l i t e deposit encoun
tered some mossive pyr i te. 

Loke County 

Gloss Buttes district: Rocks in the Gloss Buttes area ore chief ly glassy rhyo l i t i c f lows, pumiceous tuffs, and 
breccias of Tertiary oge. Minera l i za t ion Is associated w i lh brood northwest- to west-trending fault zones in wh ich 
some of the rocks hove been opa t i l i zed . Cinnobor, generolly f inely dispersed in o matrix of s i l i co , wos deposited 
along faults ond in brecclo zones in both s i l i c i f i ed ond uru l l lc i f ied rocks. Low-grade cinnabar mlnero l izo l ion is 
w ide ly scotiered. Small bodies of r i ch ore are found loca l ly . Some mining, mostly open p i t , has been done ot 
three localit ies In an area thot Is more thon o mi le ocross. Production totals 596 flasks, mostly during 1967-1 968. 

Quartz Mountoin areo: The Quar tz Mounta in oreo is underlain by o complex series of inlei^related ac id 
volconic rocks including restricted f lows, tuffs, plugs, and both intrusive ond extrusive breccias of Tert iary oge. 
Severol structurally obscure opa l i t i zed zones hove been prospected ond smoll amounts of cinnabar have been 
found loca l ly . Production hos been obout 50 flasks , mostly from Ihe Angel Peak mine. Geochemicol soil ana l y 
ses indicate thol the rocks In parts of the area contain higher concentrations of mercury than is normal for o d d vo l 
canic rocks. 

Harney County 

Steens-Pueblo district: AAony smoll deposit : occur in southern Homey County in a narrow belt extending 
about 40 miles northward from the Nevotk i stale l ine along tlie lower eostern flanks of the Steens and Pueblo 
Mountains (Ross, 1942; Wil l iams and Compton, 1953). Totol production from these deposits has been only about 
75 flosks. At the northern end of the distr ic t on the slopes of Indian, Toughey, and Pike creeks are severol depos
its in which cinnobor occurs in small pockets or seams along norrow, wel l -def ined breccia zones or open froctures 
in rhyo l i t i c rocks. Between Andrews and Fie lds, a distance of about 12 miles, there is o mult i tude of minor 
occurrences of cinnobor af>d mercury-bearing tetrohedrite ond other copper minerals In long, rwrrow reefs of brec
cioted and s i l ic i f ied ondesite. These reefs, wh ich farmed by s i l i c i f i ca t ion along faul ts, are rrtore resistant than 

the enclosing rocks ond os a result form prominent ridges as much os 25 fee lw ide and up to hal f a mi le in length . 
On the eastern slope of the Pueblo Mounta ins, severol deposits occur in reefs similar to those of the Fields-Andrews 
area except that the minerolized rocks ore metamorphosed sediments ond volconics of pre-Tert iory oge . 

NORTHWESTERN A N D NORTHEASTERN OREGON 

In northwestern Oregon the pr inc ipa l deposits are the odjolning Nisbet and Kiggins mines on Ihe Oak 
Grove Fork of the Clockomos River In Clockamos County . The deposits are in massive, f lne-groined-to-g lassy 
Columbio River Basalt flows of Miocene a g o . The combined production From these deposits has been 173 flosks. 
Cinnobor occurs In several we l l -de f ined banded fissure veins consisting mainly of ca l c i t e . In one o f the veins, 
co lc i te is subordinate to st i lb i te, one of the zeo l i te minerals. The veins range from 6 Inches to 6 feet in w id th 
and local ly converge to form minerol ized zones 10 to 15 feet w ide , Crystol Interspoces in the veins commonly 
are f i l l ed wi th felted mixtures of quar tz , o p a l , heulondl le or s t i lb i te , ca lc i te , and local ly py r i te , i lsemonnite, 
jord is i te, and cinnobor. 

In northeostern Oregon product ion of obout 115 floskshos been almost entirely from the Conyon O e e k mine 
in Grant County, .which was discovered in 1963. There the host rocks ore interbedded graywacke and siltstone of 
Late Triosslc age. Smoll but r ich ore bodies ore ossocioted wi th zones of fracturing along steeply plunging fault 
intersections. Mineral izat ion olso spread la te ra l l y along the foulls and bedding plane fractures. The rocks hove 
been port ly altered to cloys and l oca l l y s i l i c i f i e d . 
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A N N U A L PRODUCTION 
OF 

INDIVIDUAL QUICKSILVER MINES I N OREGON 
1882 - 1970 

Statistics ch ie f ly from U.S. Bureau of Mines records with the permission 
of mine owner or operator. Only mines with known production of 10 
flasks or more are listed indiv idual ly , Output from smaller mines is 
combined. 

° Production after 1 940 combined with Blue Ridge M ine , 

b Total production may be several hundred flasks larger, 

c Brown and Waters estimated production to be about 340 flasks. 

d Annual figures for Opal i te mine and for years 1930-45 for the 

Bretz mine furnished by Brodley Mining Co . 

Production of mines with total output of less than 10 flasks. 

QUICKSILVER DEPOSITS 

I N OREGON 
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